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Abstract. This study was designed to identify and assess 
risk factors for portal vein thrombosis (PVT) in patients with 
cirrhosis. A total of 98 cirrhosis patients with PVT were iden-
tified and 101 cirrhosis patients without PVT were chosen as 
the control group in this retrospective study. Several variables 
were measured and the two groups PVT and non‑PVT were 
compared statistically. PVT was identified in 98 patients (10%). 
Significant differences in hematocrit, international normalized 
ratio, albumin, bilirubin and glucose were determined between 
the groups (P<0.05). Out of the thrombophilic risk factors in 
the patients with PVT factor V Leiden was identified in 8.8%, 
prothrombin gene 6.6% and methylenetetrahydrofolate reduc-
tase 2.2%. There was no difference in survival time between 
groups (P>0.05).

Introduction

Portal vein thrombosis (PVT) is a complication that frequently 
occurs during the course of liver cirrhosis, especially in 
advanced stages. Although it is considered a rare event, 
PVT has been increasingly identified due to the increased 
frequency of liver imaging techniques used in patients with 
cirrhosis (1,2). The prevalence of PVT is ~1% in the general 
population and investigators have demonstrated in different 
series that it develops in 5‑20% of cirrhosis patients. However, 
there are differences in the reported prevalence of PVT (3‑5).

There are various etiological factors that are considered 
to predispose liver cirrhosis patients to the formation of PVT, 
including inflammation, neoplasms, coagulation disorders, 
trauma and abdominal surgery. In a study of patients with 
cirrhosis, it was demonstrated that prothrombotic states were 
more frequent in patients with PVT compared with patients 
without PVT (6). While the mechanism of the occurrence 
of PVT in cirrhosis patients is not still clear, studies have 
demonstrated that there is a close association between PVT 
and advanced liver disease (7). In this regard, several risk 
factors have been proposed for this complication  (8). The 
development of PVT is a multifactorial process. Frequently, 
more than one risk factor is identified, whereas a single factor 
is rarely identified in cirrhosis patients (9). Hepatic structural 
derangement secondary to a slowing of portal vein blood flow 
is primarily responsible for PVT; damage to the vessel wall 
and hypercoagulability serve important roles as well. Inherited 
and acquired thrombotic risk factors also serve a role (10). The 
presence of PVT in cirrhosis patients is very important, as it 
can lead to technical difficulties in liver transplantation and 
active variceal bleeding (11,12).

The purpose of the study was to determine the clinical 
features of PVT in patients with liver cirrhosis attending a 
tertiary support hospital in Malatya, Turkey and to recognize 
the biochemical factors associated with PVT.

Materials and methods

Guidelines and data availability. Ethics committee approval 
is not required for retrospective studies in Inonu University 
Medical Faculty (Malatya, Turkey). From January 2009 
to March 2015, overall 978  patients with liver cirrhosis 
(605 men, 373 women) were enrolled in the database of the 
Gastroenterology Unit of Turgut Ozal Medical Center, a 
tertiary care hospital in Malatya, Turkey.

Study selection. Liver cirrhosis was diagnosed if the patient 
had a positive liver biopsy on record, by imaging techniques or 
clinical signs including evidence of portal hypertension, ascites 
and encephalopathy. However, the seriousness of the liver 
disease was classified in accordance with Child‑Pugh class 
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A to C and model for end‑stage liver disease (MELD) (13). 
The exclusion criteria for the patients were as follows: Liver 
tumor and other malignant tumors, liver transplantation, 
Budd‑Chiari syndrome, splenectomy, non‑liver disease 
complicated (contraceptive use, previous venous thrombosis, 
familial thrombophilia, abdominal surgery, abdominal 
trauma or sepsis or overt myeloproliferative disorders) by 
PVT and usage of anticoagulant or anti‑platelet medications. 
Patients with hepatocellular carcinoma were eliminated by 
abdominal ultrasound, spiral abdominal computed tomog-
raphy and α‑fetoprotein values. The number of individuals 
was determined based on power analysis given below and their 
characteristics are provided in Table I.

Creation of groups. A total of 98 cirrhosis patients with PVT 
were identified from the retrospective patient records. In order 
to recognize factors associated with PVT, 101 consecutive 
cirrhosis patients without PVT from 880 patients remaining 
were chosen randomly to make up the control group. The 
median ages were 56 years (range, 6‑83) in the PVT group and 
53 years (range, 16‑87) in the non‑PVT group. A total of two 
groups were formed: The patient (PVT) and control (non‑PVT) 
groups. PVT was categorized as complete or partial if thrombus 
was concluded as nonexistent or if lessening of blood flow 
occurred in the main portal trunk, left and right branches of 
the portal vein, superior mesenteric vein and splenic vein; the 
existence of a portal cavernoma was appraised. The diagnosis 
of PVT was made by Doppler flow imaging, as is routine. When 
diagnosis of PVT was uncertain, it was verified by computed 
tomography or magnetic resonance imaging. In addition to 
imaging, patients who had not yet developed the characteristics 
of chronic PVT, including collateral circulation (cavernous 
portal transformation) or portal hypertension were deemed to 
have acute PVT. Acute PVT was exhibited in 40% of all patients 
with PVT. Patient clinical features and the prevalence of patient 
risk factors are listed in Tables I and II. The records of the 
cirrhosis patients were appraised to attain data regarding demo-
graphic characteristics (age, gender) and hematocrit (HTC), 
platelet (PLT), international normalized ratio (INR), albumin 
(ALB), bilirubin (BLB), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), sodium (Na), creatinine (CR), 
and glucose values obtained at baseline. The variables were 
measured and the groups were compared statistically.

All the databases were screened for thrombophilia panel 
including protein C, S, antithrombin III, fasting plasma homo-
cysteine, the mutation of factor V Leiden (FVL), prothrombin 
gene (PG) and the methylenetetrahydrofolate reductase 
(MTHFR) enzyme. Due to the limitations of a retrospective 
study, the thrombophilic risk factors in the control group had 
not been previously studied before the beginning of the present 
study. The aforementioned factors were measured and the 
groups were compared statistically with respect to the factors 
after the start of the present study. In addition, the medical 
guideline of the STrengthening the Reporting of OBservational 
studies in Epidemiology (STROBE) was completed, which 
evaluates the quality of observational studies.

Sample size. The minimum sample size required to detect 
a significant difference of HCT values between the groups 
should be at least 88 in each group, (176 in total), considering 

a type I error (α) of 0.05, power (1‑β) of 0.8, effect size of 
0.43 and two‑sided alternative hypothesis (H1). To increase the 
power of this study, 199 individuals (98 in PVT group; 101 in 
non‑PVT group) were included in the present study.

Statistical analysis. Categorical variables were given as 
frequencies with percentages and continuous variables were 
presented as median (min‑max) based on the distribution of 
variables. Normality was confirmed with the Shapiro‑Wilk 
test. Pearson's chi‑square test was used for categorical vari-
ables and the Mann‑Whitney U test was used to determine 
non‑normally distributed variables. P<0.05 was considered 
to indicate a statistically significant difference. Backward 
stepwise multiple logistic regression models were conducted 
to predict associations between the predictor variables (age, 
gender, etiology, HTC, PLT, INR, ALB, BLB, AST, ALT, Na, 
CR, glucose, Child‑Pugh class, MELD score and thrombo-
philia panel) and dependent variable (PVT/Non‑PVT groups). 
The results of the predicted model were assessed with the 
Hosmer‑Lemeshow test and Omnibus test of the model coef-
ficient. Mortality rates were analyzed for all patients by the 
Kaplan‑Meier method and statistical differences were defined 
by the log‑rank test. Kaplan‑Meier survival curves were 
formed from the survival time of patient according to being 
dead and alive. All analyses were conducted using IBM SPSS 
Statistics 23.0 software (IBM Corporation, Armonk, NY).

Results

Study and patient characteristics. This study consisted of 199 
individuals: 98 (49.2%) in the PVT group and 101 (50.8%) in 
the non‑PVT group. The descriptive statistics of the groups are 
provided in Table I.

Parameter analysis. Significant differences in HTC, INR, 
ALB, BLB and glucose were identified among the groups 
(P<0.05). There were no significant differences in the other 
variables between the two groups (P>0.05). Among the 
patients with PVT, 13 (13.3%) were in Child‑Pugh class A, 
37 (37.8%) in class B and 48 (48.9%) in class C. There were 
no significant differences in Child‑Pugh classes among the 
groups. Among the thrombophilic risk factors in patients with 
PVT, FVL (12.2%), PTHR 20210 (15.3%) and MTHFR (16.3%) 
were identified. Furthermore, a significant difference between 
the groups was identified (P<0.05). It was also revealed that 
the FVL mutation was more frequent in cirrhotic patients with 
PVT compared with control groups (Table II).

Statistical results. The results of backward stepwise multiple 
logistic regression modeling are presented in Table  III. 
According to these results, age and HTC were significantly 
associated with PVT (P<0.05). The Hosmer‑Lemeshow test 
indicated that the backward stepwise multiple logistic regres-
sion fit well to the data of interest (P=0.568; Table III). The 
Omnibus tests of model coefficients were statistically signifi-
cant (P<0.001; Table III).

The Kaplan‑Meier analysis of patient survival time (years) 
was performed among groups and was demonstrated in 
Figs. 1 and 2. The survival time of the patients was compared 
and the different was not significant (P>0.05).
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Discussion

PVT was identified in 10% of the patients in this study, 
confirming the increased occurrence of PVT in advanced 
cirrhosis patients. This result supports those of a previous 
study indicating that PVT is seen in advanced cirrhosis 
cases (14). Among the patients in the two groups, hepatitis B 
virus (HBV) was identified to be the most frequent cause of 
cirrhosis patients. This result supports a previous study indi-
cating that HBV is the major risk factor for PVT (15).

Different laboratory markers were analyzed in several 
previous studies (1,3). In the present study, HCT, PLT, INR, 
ALB, BLB, AST, ALT, Na and CR values were examined. 
However, only a few of the various laboratory markers studied 
appeared to affect the risk of developing PVT.

HTC levels were demonstrated to be a risk factor for 
PVT in the present study. In fact, with splenomegaly, HTC 
levels decrease as they are affected by hypersplenism and it 
is already known that hypersplenism is a serious risk factor 
for PVT (16,17). In a different previous study, the authors 
demonstrated that the spleen was significantly larger in PVT 
patients  (12). This condition was demonstrated in another 

previous study as well (18). A significant association between 
decreased PLT count and PVT is typically expected, as they 

Table I. The clinical features and the descriptive statistics of the groups.

Factors	 PVT (n=98)	 Non‑PVT (n=101)	 P‑value

Agea 	 56 (6‑83)	 53 (16‑87)	 <0.05
Genderb	 		  >0.05
  Male	 64 (65.3)	 72 (71.3)	
  Female	 34 (34.7)	 29 (28.7)	
Etiologyb	 		
  HBV	 37 (37.7)	 48 (47.5)	 >0.05
  HCV	 18 (18.3)	 10 (9.9)	 >0.05
  Alcohol 	 9 (9.2)	 4 (3.96)	 >0.05
  Criptogenic 	 25 (25.5)	 27 (26.7)	 >0.05
  Mixed	 4 (4.0)	 11 (10.9)	 >0.05
Child‑Pugh classb	 		
  A	 13 (13.3)	 17 (16.9)	 >0.05
  B	 37 (37.8)	 31 (30.7)	 >0.05
  C	 48 (48.9)	 53 (52.4)	 >0.05
MELD score	 16.18 (90)	 15.25 (92)	 >0.05
Hematocrita 	 34.32 (18.8‑53.2)	 38.4 (20.4‑51.6)	 <0.001
Plateleta	 95 (13‑1254)	 123 (25‑441)	 >0.05
INRa	 1.415 (0.92‑4.1)	 1.32 (0.9‑6.4)	 <0.05
Albumina 	 2.97 (1.3‑5.1)	 3.2 (1.4‑5.2)	 <0.05
Bilirubina 	 2.805 (0.56‑36.2)	 1.6 (0.3‑42.38)	 <0.001
Aspartate aminotransferasea	 58.5 (18‑2375)	 60 (13‑3924)	 >0.05
Alanine aminotransferasea	 48 (9‑1131)	 43 (8‑2420)	 >0.05
Sodiuma 	 135 (122‑143)	 137 (118‑145)	 >0.05
Creatininea 	 0.775 (0.37‑5.3)	 0.8 (0.46‑9)	 >0.05
Glucosea 	 119.5 (47‑552)	 98 (63‑381)	 <0.001

aResults are expressed as median (min‑max). bQuantitative values in brackets are expressed as median (min‑max) and categorical variables 
are displayed as percentage. HBV, hepatitis B virus; HCV, hepatitis C virus; PVT, portal vein thrombosis; MELD, Model For End‑Stage Liver 
Disease.

Table II. Prevalence of thrombophilic risk factors in patients 
with and without portal vein thrombosis.

Thrombophilic	 PVT	 Control
risk factors 	 n (%)	 groups n (%)	 P‑value

FVL	 12 (12.2)	 5 (4.9)	 0.003
PTHR 20210 	 15 (15.3)	 11 (10.8)	 0.18
MTHFR TT677 	 16 (16.3)	 13 (12.8)	 0.24
Homocysteine 	 17 (17.3)	 21 (20.7)	 0.13
Protein C	 73 (74.4)	 70 (69.3)	 0.20
Protein S	 71 (72.4)	 67 (66.3)	 0.23
Antithrombin III	 63 (64.2)	 59 (58.4)	 0.36

FVL, factor V Leiden; PTHR 20210, mutation 20210 of prothrombin 
gene; MTHFR TT677, the methylenetetrahydrofolate reductase 
TT677 genotype.
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are associated with the same causes in cirrhosis patients. 
However, in the comparison conducted in this study, no 
significant differences in PLT were identified between the 
groups (19‑21). The results of other studies support the results 
of the present study (7,22). In a previous study, it was demon-
strated that platelet counts were not associated with venous 
thromboembolism (VTE) risk of cirrhosis (23).

The liver has a number of hemostatic roles including the 
production of most coagulation factors and inhibitors, as well 
as fibrinolytic factors (24). Under normal physiological condi-
tions, there is a stability among procoagulant and anticoagulant 
factors (25). This delicate hemostatic balance between the two 
groups works to avoid excessive thrombin generation (3). This 
stability is disrupted by the effects of advanced liver disease in 
the form of decreased synthesis of coagulation factors, inhibitors, 
abnormal clotting factors, abnormalities of fibrinolytic activity, 
disseminated intravascular coagulation and platelet function 
defects (24). It is known that reduced levels of the natural anti-
coagulant antithrombin III (ATIII), protein C (PC) and protein 
S (PS) in liver cirrhosis are strong indicators of the disorder 
of hepatocyte synthetic function. This finding is corroborated 
further by the positive correlations between the levels of these 
parameters and other synthetic liver products, including ALB, 
fibrinogen, and plasminogen in liver cirrhosis (26). The stability 
between procoagulant and anticoagulant factors is disrupted 
in association with the severity of liver damage. However, the 
reduction in natural anticoagulant level is greater compared with 
other factors (27). In a previous study, the authors demonstrated 
that plasma levels of anticoagulant proteins, including PC, PS 
and ATIII, were lower during follow‑up in cirrhosis patients 
who developed PVT compared with those without PVT (24). In 
a previous retrospective cohort study, the authors demonstrated 
that a higher INR level did not translate into a decreased risk 
of thrombosis in cirrhosis patients (28). Therefore, rising INR 
levels are probably caused by PVT. The results obtained in the 
present study agree with this hypothesis.

The Child‑Turcotte‑Pugh (CTP) scoring system is used 
as a prognostic tool to measure the severity of cirrhosis in 
patients. In the present study, no significant differences in CTP 
classes were identified between the groups, which is similar to 
the results of a previous study (3). Several laboratory markers 
are used in the CTP scoring system, two of which are BLB 
and ALB. As such, it is known that increased BLB and low 
ALB levels parallel the stages of the disease (29). In chronic 
liver disease, the slowing of portal blood flow associated with 
the degree of portal hypertension is a condition that creates a 
tendency toward thrombosis (30). It is well known that portal 
stream speed is inversely associated with CTP score  (31); 
therefore, the incidence of PVT is increased in cirrhosis 
patients with CTP class C. In a previous study, the authors 
demonstrated that chronic liver disease patients with throm-
bosis had increased BLB levels compared with controls (32). 
In the present study, elevated BLB levels were associated with 
a higher incidence of thrombosis in cirrhosis patients. This 
situation is probably associated with deterioration in portal 
and hepatic venous stream, which may predispose the patient 
to PVT. Therefore, BLB and ALB are the two independent risk 
factors. It is well known that low ALB level may be a reflection 
of overall hepatic function and reserve. In the current study, 
serum ALB level was identified to be associated with PVT.

Figure 1. Kaplan‑Meier survival curve in patients with portal vein throm-
bosis according to years. Patient survival was censored at death or loss to 
follow‑up. A small number of patients were lost to follow‑up.

Figure 2. Kaplan‑Meier survival curve in patients across groups according to 
years. PVT, Portal vein thrombosis. Patient survival was censored at death or 
loss to follow‑up. A small number of patients were lost to follow‑up.

Table III. The results of backward stepwise multiple logistic 
regression modeling.

	 95% C.I. for OR
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Factors	 B	 S.E.	 P	 OR	 Lower	 Upper

Age	 0.020	 0.011	 0.059	 1.020	 0.999	 1.042
HTC	‑ 0.102	 0.025	 0.000	 0.903	 0.860	 0.949
Constant	 2.496	 0.991	 0.012	 12.134		

CI, confidence interval; S.E, standard error; OR, Odds ratio. The 
Hosmer‑Lemeshow test indicated that the backward stepwise 
multiple logistic regression fit well to the data of interest (P=0.568). 
The Omnibus tests of model coefficients were statistically significant 
(P<0.001).
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The associated analyses in the present study suggested that 
glucose levels may be the only risk factor associated with PVT. 
Diabetes mellitus, which has previously been considered to be 
a risk factor for VTE and arterial thrombosis (33,34), may be 
complicated by microvascular occlusive disease and systemic 
effects on inflammation, coagulation, and fibrinolysis. This 
situation has been suggested to cause VTE among patients 
with diabetes (35). The association between glucose levels and 
PVT is probably due to the same adverse influences on the 
vascular wall.

No significant differences in AST or ALT were demon-
strated in the comparisons between the groups. The MELD 
scoring system includes INR, serum BLB and Cr levels. In 
a previous study, it was demonstrated that a reduction in the 
level of antithrombotic proteins is strongly associated with 
the severity of liver cirrhosis in accordance with the MELD 
system (14). No differences in blood levels of Na or Cr, which 
is a member of the MELD, were demonstrated in the compari-
sons between the groups.

The thrombophilia risk factors that are contained at least a 
portion (17.6%) of patients with PVT were effect absolutely on 
the formation of PVT. The comparison between groups could 
be performed. It was demonstrated that there was a difference 
in FVL mutation levels when the groups were compared. 
These results were demonstrated that was similar to previous 
studies  (1,36,37). Previous studies have demonstrated that 
certain thrombophilic genotypes, including FVL mutation, 
may be more frequent in cirrhotic patients with PVT compared 
with cirrhotic patients without PVT (7).

In a previous study, it was demonstrated that mortality rates 
were increased in the patients with PVT (11). However, in this 
study, no differences in survival time were identified in the 
comparisons between the groups. This situation can explain 
by the fact that the majority of the patients without PVT in the 
advanced stage.

As a result, in the present study, it has been demonstrated 
that patients with hyperglycemia, hypoalbuminemia, anemia, 
hyperbilirubinemia and elevated INR levels are statistically 
more likely to have thromboses compared with control group 
patients. The results of the present study are similar to those of 
previously published studies of cirrhosis patients (38,39).

The current study had certain limitations as a result of its 
retrospective design and all the data were obtained from a 
single center. Therefore, it was a relatively small number of 
patients. Therefore, larger samples and prospective random-
ized controlled trials are required to better understand the 
characteristics of PVT.

Several different risk factors serve a role in the develop-
ment of PVT in liver cirrhosis and it is important to identify 
the early development of PVT in cirrhosis patients (40,41). 
PVT should certainly not be ignored, as it may increase the 
bleeding risk of varices and cause difficulties associated with 
liver transplantation in cirrhosis patients (42,43). PVT is mostly 
asymptomatic, but when patients start to exhibit symptoms 
the prognosis becomes poor (1). PVT is also associated with 
increased length of hospital stay and increased costs, leading 
to an increased health care burden. Therefore, there is a need 
for parameters to predict PVT. These results remind us that 
PVT should be considered when evaluating cirrhosis patients. 
However, treatment against PVT should be considered very 

cautiously in the absence of absolute contraindications in all 
these patients. Although these parameters have been studied 
previously, sample size increases statistical value.

The present study indicates that there is an association 
between the formation of PVT and several laboratory vari-
ables, including HCT, INR, ALB, BLB, glucose and FVL. 
However, further research efforts are required to better iden-
tify and confirm additional risk factors in a larger population.
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